(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT) 



(19) World Intellectual Property Organization 

Internationa] Bureau 




(43) International Publication Date (10) International Publication Number 

27 September 2001 (27,09.2001) pCT WO 01/72005 Al 



(51) Interna tionai Patent Classification^: 
H04B 3/04 



H04L 29/02. 



(21) International Application Number: PCT/AUO 1/00289 

(22) International Filing Date: 15 March 2001 (15.03.2001) 

(25) Filing Language: English 

(26) Publication Language: English 



(30) Priority Data: 

PQ 6356 



17 March 2000 (17.03.2000) AU 



(71) Applicant (for all designated States except US)i 
TRANSCORP SYSTEMS PTY LTD [AU/AU]; Suite 1. 
12 Blackwood Su-eet, Mitchelton. Queensland 4053 (AU). 

(72) Inveotor; and 

(75) Inventor/Applicant (for US only): DEVITT, Christo- 
pher [ AU/AU] ; 12 Heather Anne Drive. Draper, Queens- 
land 4520 (AU). 



(74) Agent: EICHBERGER, Helmut; Cullen & Co, Level 26. 
239 Geoi;ge Street, Brisbane. Queensland 4000 (AU). 

(81) Designated States (national): AE. AG. AL, AM, AT. AU, 
AZ, BA, BB, BG. BR, BY, BZ, CA. CH. ON, CO. CR. CU. 
CZ. DE. OK. DM, DZ. EE. ES. FI. GB. GD. GE. GH, GM. 
HR, HU, ID, IL, IN, IS, JP, KE. KG. KP, KR, KZ. LC, LK. 
LR, LS, LT. LU, LV. MA, MD, MG. MK. MN, MW, MX, 
MZ, NO, NZ. PL. PT, RO, RU, SD. SE. SG. SI. SK. SL. 
TJ. TM. TR, TT. TZ, UA. UG. US, UZ. VN, YU, ZA. ZW. 

(84) Designated States (regional): ARIPO patent (GH, GM. 
KE, LS, MW. MZ. SD. SL, SZ. TZ. UG, ZW), Eurasian 
patent (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM), European 
patent (AT, BE, CH. CY, DE. DK, ES. FI, FR, GB, GR, IE. 
. IT, LU. MC. NL. PT, SE, TR), OAPI patent (BF. BJ. CF. 
CG. CI, CM. GA. GN, GW. ML. MR. NE. SN. TD. TG). 

Published: 

— with international search report 

For two-letter codes and other abbreviations, refer to the "Guid- 
ance Notes on Codes and Abbreviations " appearir^ at the begin- 
ning of each regular issue of the PCT Gazette. 



(54).Title: DIGITAL DATA SPLITTER WITH SWITCH AND AUTOMATIC TERMINATION RESTORATION 



Input 1 



< 
in 

.o 



Input 2 




Output 2 



(57) Abstract: A digital data splitter is disclosed. The digital data splitter has a main bearer and a protection bearer. The main 
bearer is normally terminated by a system termination and a sensing component is connected to the main bearer for sensing current. 
A control circuit is operative to connect a termination element across the main bearer when system termination is. lost. A splitter 
circuit functions to connect the data on the main bearer to the protection bearer when system termination is lost and to allow itinerant 
data to be applied to the protection bearer when the main bearer is terminated by the system tentnination. 
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DIGITAL DATA SPLITTER WITH SWITCH AND AUTOMATIC 
TERMINATION RESTORATION 

The invention relates to a digital data splitter with switch and 
5 automatic termination restoration. In particular, the invention relates to 
improvement in protecting digital data streams using a redundant or 
protection bearer and the use of amplifiers to split one data stream into two 
equal streams to accomplish transmission of redundant data via the 
protection bearer. 

10 

BACKGROUND ART 

Current systems use either one single amplifier with two equal, 
In-phase outputs or two separate amplifiers with a common input and equal, 
in-phase outputs to derive a desired splitting effect. In order for these 

15 methods to be effective with very high data rate transmissions, the input to 
the amplifier/s must be terminated with the correct impedance and the outputs 
must be sufficiently isolated not to cause interaction. This known system 
requires the use of high frequency by-pass relays to obviate total system 
failure in the event of a power supply failure. 

20 Another known system uses a single high impedance input 

buffer parallel fed with the input data stream. Two outputs are then available, 
one from the non-buffered output and the other from the buffered output. At 
high data rates and therefore high frequencies, no Input terminators are 
required if the non-buffered output is continuously terminated employing the 

25 system impedance. This system suffers when the non-buffered output 
termination is removed. At high data rates this causes severe reflections and 
distorts the data available to the buffer amplifier. The buffer amplifier is not 
able to compensate for the termination loss and therefore both the buffered 
. and non-buffered outputs are rendered useless. 

30 The data is extracted at the receive end by either a high 

frequency relay or by switched amplifiers to select either data stream. 

These known systems only allow for a single input and two 
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equal, in phase outputs. These data splitters allied with a receive changeover 
switch allow the data streams to be split and with the use of a redundant 
bearer between terminal points, provide complete protection for the 
transmitted data. However, this requires the total commitment of the 
5 redundant or protection bearer for protection and gives rise to wastage of 
potential capacity between the two terminals. 

SUMMARY OF THE INVENTION 

It is an object of the present invention to provide a digital data 
10 splitter with switching and automatic termination restoration which at least 
minimises the disadvantages referred to above. 

The system of the Invention provides for data protection via a 
redundant bearer and for means for accessing the redundant bearer on an 
itinerant basis for increasing available bandwidth by using a partially active 
15 transmit splitter incorporating automatic tenmination restoration that provides 
for power fail continuity and termination removal. The splitter preferably 
incorporates an extra input via a second buffer amplifier. 

According to one aspect the invention provides a digital data 
splitter with switch and automatic temiination restoration, the splitter including 
20 a sensing component in series with a main bearer normally terminated by a 
system termination, a termination element coupled to a control circuit, the 
control circuit being responsive to the sensing component to connect the 
termination element to the nriain bearer a protection bearer for itinerant data . 
and a splitter circuit for selective coupling either the data on the main bearer 
25 or from Itinerant data to the protection bearer. 

The sensing component may be an impedance device for 
sensing current in the terminated main bearer. Preferably the sensing 
component is a sensing resistor. 

The termination element is preferably a load identical to the 
30 termination load employed to temiinate the main bearer. Preferably, the 
termination element is a termination impedance. 

The control circuit may include a comparator having its inputs 
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coupled to opposite ends of the sensing component and a retriggerable 
monostable flip-flop with its clock input coupled to the output of the 
comparator. A timing network is coupled to a timing input of the monostable 
flip-flop. An output from the flip-flop is coupled to a relay coil for operating a 
5 relay to couple the termination element to the main bearer in the event that 
termination of the main bearer Is lost. 

The splitter circuit includes two buffers controllable to connect 
either the signals from the main bearer to the protection bearer when the 
system termination employed to terminate the main bearer is lost or to apply 
10 itinerant data to the protection bearer when the main bearer is normally 
terminated by the system termination, 

BRIEF DESCRIPTION OF THE DRAWINGS 

A preferred embodiment of the invention will now be described 
15 by way of example with reference to the drawing in which Figure 1 is a block 
diagram of a digital data splitter with switch and automatic termination 
restoration according to an embodiment of the invention. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT 

20 Figure 1 shows the transmit section of a splitter of an 

embodiment of the invention. Digital data may be presented at input 1 and 
input 2. The lines terminated by load impedance or system termination RL 
represent the main bearer. The data line at which "output 2" may be available 
represents a protection bearer. 

25 Data presented at input 1 is coupled to amplifier D3 and to the 

load impedance RL at output 1. Amplifier D3 is a high impedance buffer 
amplifier with a disable input. Data presented at input 2 is connected directly 
to amplifier D4 which is also a high Impedance buffer amplifier with a disable 
input. The outputs of D3 and D4 are together coupled to output 2. Amplifiers 

30 D3 and D4 are enabled or disabled by a control input at terminals A and B. 
Either amplifier D3 or D4 is enabled and when one is enabled the other is 
disabled. These amplifiers cannot be enabled at the same time but both 
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amplifier D3 and amplifier D4 may be disabled at the same time. 

Sensing resistor R1 is connected in series with one of the 
connections from input 1 to output 1 but is located after the connection point 
A which connects amplifier D3 to the data lines and after the connection point 
5 for relay contacts Ka and resistor Rt Resister R1 senses the current flow 
through the load RL. This current flow causes a voltage drop across resistor 
R1 which is detected and amplified by comparator D1. The resulting output 
logic stream from D1 is connected to the clock input of retriggerable mono- 
stable flip-flop D2. These pulses keep D2 triggered and the complementary 

10 output of flip-flop D2 is kept at logic 0. If the system termination RL is 
removed then the current flow through R1 ceases. This forces flip-flop D2 to 
the reset state after the period set by the timing network TN. 

The resetting of flip-flop D2 operates relay coil K1 and contact 
Ka which connects load Rt across the input 1 terminals. This load Rt is 

15 effectively connected across the inputs to amplifier D3 and this maintains the 
system termination in order to prevent distortions at the input to amplifier D3. 
Reconnection of the system termination RL causes flip-flop D2 to be set and 
the relay coil K1 and contact Ka to be released thus preventing double 
termination. 

20 Amplifiers D3 and D4 are under the control of logic circuitry (not 

shown) and the amplifiers determine the content of "output 2" as either data 
from input 1 (when D3 is enabled and D4 is disabled) or data from input 2 
(when D4 is enabled and D3 is disabled). 

The splitter of the invention is a partially active device which 

25 allows Itinerant access to the protection bearer (output 2) with automatic 
termination restoration. The splitter accomplishes the split and protection 
access control by using high speed, high impedance operational amplifiers 
with a disable function. The splitter terminates the input to the amplifier D3 
for the main bearer access of the protection bearer by the use of a sensing 

30 element in series with one line of the main bearer and presents this sensed 
data to the control circuitry. 

The control circuitry includes a high speed differential 
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comparator D1 coupled to the clock input of the resettable monostable flip- 
flop D2. Flip-flop D2 has a timing network TN associated with it which 
determines how long the system termination is removed before automatic 
retermination is activated. The automatic retermination is accomplished by 
5 high frequency relay K1 connected to the complementary output of the 
resettable monostable flip-flop D2 to connect a termination equivalent to the 
system termination across the input to the main bearer access amplifier D3. 

Figure 1 shows the way in vy^ich digital words such as a PILOT 
word may be applied to the main bearer. In this figure the main bearer which 

10 extends between input 1 and output 1 consists of two balanced lines. These 
lines have contacts Kbi and Kb2 which may be switched by a relay (not 
shown) between the position shown which allows data to l3e applied to the 
main bearer and the other position which allows the PILOT word to be 
injected onto the main bearer, 

15 input 2 in figure 1 is a balanced input whilst output 2 is an 

unbalanced output. This unbalanced output may be converted to a balanced 
output by use of a transformer (not shown). 
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CLAIMS 

1. A digital data splitter with switch and automatic termination 

restoration, the splitter Including a sensing component in series with one of 
two terminated data lines providing a main bearer normally temninated by a 
5 system termination, a termination element coupled to a control circuit, the 
control circuit being responsive to the sensing component to connect the 
termination element to the main bearer, a protection bearer for itinerant data 
and a splitter circuit for selectively coupling either the data on the main bearer 
or the itinerant data to the protection bearer. 
10 2. The digital data splitter of claim 1 wherein the sensing 

component comprises an impedance device in series with the main bearer for 
sensing cunrent on the main bearer. 

3. The digital data splitter of claim 1 wherein the termination 

element comprises a termination impedance. 

15 4. The digital data splitter of claim 2 wherein the control circuit 

includes a comparator having its inputs connected to opposite ends of the 
sensing component and a retriggerable monostable flip-flop with Its clock 
input coupled to the output of the comparator and a timing network connected 
to a timing input of the monostable flip-flop for resetting the flip-flop after a 

20 predetermined time period when current is no longer sensed by the sensing 
component. 

5. The digital data splitter of claim 4 including a relay coupled to an 

output of the flip-flop for connecting the termination element to the main 
bearer in response to resetting of the flip-flop. 
25 6. The digital data splitter of claim 5 wherein the relay is coupled to 

the complementary output of the flip-flop. 

7. The digital data splitter of claim 5 wherein when the system 

temiination is restored causes the flip-flop to be set and the relay is released 
to thereby prevent double temiination. 
30 8. The digital data splitter of claim 1 wherein the splitter circuit 

includes two controllable buffers with the first said buffer having its inputs 
coupled to the main t>ear6r and the second said buffer having its Inputs 
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adapted to receive itinerant data, the outputs from the buffers being coupled 
to the protection bearer. 

9. The digital data splitter of claim 8 wherein each of the buffers 
has a control input and the buffers are controlled to either couple data on the 

5 main bearer or itinerant data to the protection bearer. 

10. The digital data splitter of claim 9 wherein when the sensing 
component senses current, the buffers may be controlled to allow itinerant 
data to be coupled to the protection bearer and when current is not sensed by 
the sensing component the buffers are controlled to couple the main bearer 

10 data to the protection bearer. 
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